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... REDUCE BUILDING COSTS 
Because the large-scale home builder operating in 
a metropolitan area often builds 50 to 500 houses 
a year, he can effect savings: 1) by quantity pur-
chase of materials, and 2) by use of simplified 
construction techniques on the site. The latter 
requires careful analysis of every building opera-
tion in the construction of a house. Records of 
the number of man-hours spent on a house are 
kept, and, wherever possible, construction meth-
ods are changed to reduce labor costs. As a 
result, a large producer can complete a house for 
about $500 less than the amount it would cost a 
small-scale operator to build the same house. 
The small-scale builder in the average Ameri-
can city or town- one who builds four to ten 
houses a year- cannot enjoy the savings possible 
through quantity purchases, nor does he have a 
staff to analyze construction costs. 
To provide the small-scale home builder with 
a knowledge of practices and construction meth-
"Industry-Engineered" House- Frame 
ods used by the large operational builders, a re-
search project in construction methods was 
undertaken by the Small Homes Council of the 
University of Illinois. Funds were provided by the 
United States Department of Commerce through 
its Office of Technical Services. The Producers' 
Council (a group of manufacturers of building 
materials) acted as technical advisors. 
TIME STUDY CONDUCTED ON SIX HOUSES 
Six houses were built, three of frame construc-
tion and three of masonry. The houses were 
identical in size and plan. They varied only in 
the construction methods used in their assembly. 
The houses were erected in pairs - one frame 
and one masonry. On the first pair of houses, 
the contractor used his customary construction 
methods. 
After the first two houses were well underway, 
the contractor started the second pair. On these 
houses, the Small Homes Council specified the 
methods to be used in their assembly. Tech-
niques used by large-scale home builders were 
adapted to meet the needs of small operators. 
When work on the second pair of houses was 
well along, construction of the third pair was 
started. On this pair, improvements were made on 
the techniques worked out on the previous houses. 
The study was limited to assembly methods, 
and to the flow of material from the supply yards 
"Industry-Engineered" House- Masonry 
to the job site. It was not a comparison, rating, 
or testing of materials.. 
To compare the efficiency of the two methods 
of construction-conventional and engineered-
a system of time analysis was set up. A time-
study operator was assigned to each pair of work-
men, and all operations made by every man were 
timed and recorded. These detailed time studies 
were analyzed, and the exact time chargeable to 
each building operation was tabulated. The time 
statistics were also broken down into productive 
and non-productive time. A complete analysis 
and detailed tables of time-study data are avail-
able under a separate publication of the Small 
Homes Council. (See summary on Page 11.) 
. . . The Men On The Job 
In order to build these houses under conditions 
similar to those found on most jobs, a contractor 
was chosen to construct all six houses. He was 
considered a typical small-scale builder. 
Many of the workmen were employed through-
out the construction of all the houses. The sav-
ings in time which might have resulted from 
their increased familiarity with the house were 
off-set by the fact that they were constantly be-
ing confronted with new and different assembly 
techniques. They all became accustomed to the 
presence of a time-study worker and quickly lost 
any feeling that the work should be speeded up 
because of the observations being made. 
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••. The Houses 
The "industry-engineered" house, developed by 
the Producers' Council and the National Retail 
Lumber Dealers Association, was chosen for this 
study. It was selected because it represented the 
most advanced thinking, in terms of planning 
and construction, available to the general public 
when the study was started. 
The house, which has a total area of 811 square 
feet, is pictured here in both its frame and its 
masonry versions. The floor plan is shown on the 
cover of this circular. All six houses were built 
with full basements. 
MODULAR COORDINATION 
Automobile wheel parts made by 
different manufacturers fit exactly 
due to dimensional coordination. 
Windows, bricks and concrete blocks 
made by various manufacturers fit exactly 
due to dimensional (modular) coordination. 
MODULAR COORDINATION: The industry-engineered house is designed to take advantage of savings 
possible under engineered construction methods- reduced man-hours and, therefore, labor costs; and 
minimum wastage of materials. The dimensions of the house are coordinated with dimensions o(ma-
terials so that lumber, wallboard, brick, concrete blocks, windows, and other items fit into the house 
with a minimum of cutting and fitting. 
The basic unit of measurement, to which building materials and room dimensions are coordinated, 
is four inches. This is referred to as a module. For convenience, the unit used in planning and de-
signing a house is either 16 inches (4 modules) or 4 feet (12 modules). The unit of measurement for 
masonry products is usually 4 inches; that for insulation board, wallboard and other sheet material, 
4 feet. The red lines on the drawings in this circular represent 12-module, or 4-foot, spacings. 
. . . Recommendations 
Recommendations in this circular are based on construction techniques tried during the research in-
vestigation. All of the practices recommended are methods of construction which can be used by the 
small operator. They require no special tools, nor do they depend on mass production or mass buy-
ing. They are improvements and refinements in the assembly of a house. They can be applied to 
almost any combination of materials. 
The practices recommended require a house plan which is adaptable to engineered construction 
methods. The many gabled, cut-up house cannot be engineered by these or any other methods; its 
construction will always be slow, expensive, and complicated. The engineering methods of home 
construction described here can best be used on houses of good contemporary architecture. 
This circular deals with the construction of the house. It can be of value to the homeowner if 
he discusses the information in the circular with his contractor. The primary responsibility of the 
homeowner is to obtain a set of plans designed on the modular principle so that all possible struc-
tural savings described on the following pages can be obtained. 
PRE-CUT MATERIALS AND PRE-ASSEMBLY OF PARTS 
The use of pre-cut building materials was one of 
the principal techniques studied. 
Much of the delay, expense, and inefficiency of 
conventional construction methods is due to the 
custom of cutting and fitting each piece of build-
ing material from measurements taken as the 
work progresses. This is an indirect result of the 
habit of working from incomplete plans and 
specifications, or from no plans at all. Savings 
can be made by cutting from dimensions taken 
from drawings or framing layouts. Complete, ac-
curate, and carefully engineered working draw-
ings are the first step, and one of the most 
important ones, in reducing building costs. 
The site assembly of roof trusses, wall panels, 
gable ends, stairs, and other units prior to their 
incorporation into the house (pre-assembly) fol-
lows pre-cutting as a natural step and makes 
major savings possible. It is easier and more effi-
cient to work on the ground or the floor than 
from scaffolds or ladders. 
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Typical Framing Drawing 
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BASEMENT AND FIRST-FLOOR CONSTRUCTION 
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Delivery of material can be simplified if organi-
zation at the site begins with excavation. Ex-
cavated earth should be piled so that: 
• A driveway is left unobstructed for trucks 
delivering material. 
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• Space is provided for storage of materials. 
• A minimum amount of handling of excavated 
earth is required to backfill and grade. 
Excess earth should be removed from the site 
immediately. 
The bottom of the excavated area should be 
level and the banks accurately cut. The trench 
for the sewer should be cut at the same time that 
the basement is excavated . 
Footings should be designed to meet soil and 
load conditions. Frequently building codes speci-
fy minimum sizes of footings. 
Foundation Walls 
If concrete blocks are used, the savings from 
modular dimensional control become noticeable 
here. In the research houses, no blocks were cut 
because both the foundation walls and the base-
ment windows were coordinated to block size. 
Accuracy is necessary. If savings through the 
use of pre-cut material and standard-sized units 
are to be obtained, the foundation must be level 
and square. (Diagonals must be equal at the top 
if the building is square.) 
First-Floor Construction 
Costs of floor construction can be cut by: 
• Making foundations accurate, square, level. 
• Backfilling so site conditions favor the work-
men. (Brace the foundation wall.) 
• Using the framing diagram to locate structural 
members of the floor (joists). 
• Pre-cutting all the structural members. 
• Using a portable electric saw to cut subfloor. 
Floor Framing 
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Tip-up Construction for Exterior Wall 
EXTERIOR WALL CONSTRUCTION 
In a frame house assembled in the conventional order, the supporting members of the walls and par-
titions are erected, and then the many layers of materials necessary to complete the wall are applied. 
By assembling sections of the exterior wall as far as possible on the floor, and then tipping them 
up into position, costs of wall construction can be reduced because: 
• Materials can be easily aligned, spaced, and held in position for nailing. 
• Simplified nailing practices are possible. 
Direct nailing through the top and bottom plates (horizontal members) is simpler than conven-
tional diagonal nailing (toe-nailing). 
FRAMING- Layout, Assembly 
The first requirement for pre-cutting framing material to size 
ii an accurate framing layout, or drawing, showing the position 
and the length of each piece. (A similar drawing must be made 
for each wall, floor or roof section.) Such a drawing makes it 
simple to standardize framing at openings and to eliminate 
extra members. With this drawing, a cutting list can be pre-
pared and all members pre-cut to exact length before delivery. 
ASSEMBLY: The exterior walls can be assembled on the rough 
floor, one wall at a time. Members should be spaced in accord-
ance with the framing layout. (The studs in the wall for a one-
story house can be spaced two feet on center. Sixteen-inch 
spacing will work equally well but uses more material.) 
SHEATHING: The sheathing material (the layer between the 
studs and the outside wall finish) should be nailed over the 
framework of the wall before it is tipped into place. Use 
sheathing material which is supplied in large, accurately cut 
sheets to fit over the modularly spaced studs. After openings 
are cut in the sheathing at the doors and windows, the wall is 
ready to be tilted into position. Only the exterior walls are 
erected at this time. When the last section of the outside wall 
is in place, the house is ready for the roof. It is one large room 
and has no interior partitions. 
FRAMING DETAILS: Framing details for doors, windows, corner 
braces, and corner posts can be used equally as well with the 
assembly methods described here, as with conventional con-
struction. The drawing at right shows the framing of two 
wall panels, and their assembly to form a corner. The result is 
the same as the corner detail used in conventional assembly. 
1,,' , '' , ' '','~''',', ' '' , ,'',' 1 M , 
Detail of Framing at an Exterior Corner 
Assembly of Exterior Wall on Subfloor 
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CONSTRUCTION OF ROOFS: 
Assembly of Roof Truss on Jig Table 
Assembly of Roof Truss on Subfloor 
In conventional roof construction, both the top-
story ceiling and the roof are designed as sepa-
rate parts of the house. The ceiling joists (hori-
zontal members) are put up first, then the rafters 
(sloping members) are erected; finally, these are 
tied together. 
By designing the structural members of the 
ceiling and the roof as a roof truss, a more effi-
cient and economical construction is possible. A 
truss is a frame built up of members- wood or 
metal- so arranged that the spaces between 
members are triangular. Small trusses may be 
formed with only two triangles, while large 
trusses require many members. In a truss, all 
members work together; a load is not supported 
by one member alone. 
By using a roof truss in small house construc-
tion, costs can be reduced because: 
• Members can be made smaller, thereby saving 
material. 
• The truss may be pre-assembled, thereby sav-
ing labor costs. 
• The roof truss can be erected rapidly and the 
job put under cover quickly, thereby eliminat-
ing delays due to weather conditions. Compli-
cated scaffolding or bracing is unnecessary. 
• The roof truss leaves one large open room in 
which to work, thereby making it possible to 
apply interior finish economically. 
• A roof truss allows the use of light-weight, 
nonbearing interior partitions or storage walls. 
This permits flexibility in room arrangement. 
Pre-assembly and Placement 
16'-Span Nailed Roof Truss (Designed for 2'-spacing l 5/12 Pitch 
The construction or pre-assembly of a roof truss 
can be done on a "jig table" or large work bench. 
This bench should be so constructed that it can 
be moved from one job to another. If the con-
tractor does not have such a work bench, he can 
assemble the roof trusses directly on the floor of 
the house. (See sketches at left.) Accurately cut 
lumber can be prepared ahead of the assembly 
operation to speed this process still further. 
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24'-spon 
Erection of the roof trusses is simple because the 
trusses, while bulky, are light in weight. A truss 
This truss was not bu ilt as port 
of the research project, but is 
sketched to show construction of 
a larger truss . 
24'-Span Nailed Roof Truss (Designed for 2'-spacing l 5/12 Pitch 
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TRUSSES AND GABLE ENDS 
for a 16-foot span weighs about 70 pounds; that 
for a 24-foot span, about 120 pounds. 
Workmen are usually stationed at the top of 
the outside walls on opposite sides of the house. 
The truss is then lifted in an upside-down posi-
tion to these walls and revolved into the proper 
place. (See sketches at right, also cover illustra-
tion.) The trusses should be spaced to conform 
to the dimensions of the ceiling material used. 
The intersections of roofs on L-shaped or more 
complicated-shaped buildings, are not as easily 
handled as are roofs on simple rectangular 
houses. Methods for building the intersection 
area are: 
• Conventional construction using small pre-cut 
jack-rafters. 
• Use of small, pre-assembled roof trusses. 
(See sketch.) 
• Pre-assembly of a panel- rafters, sheathing. 
A similar construction may be used for hip roofs. 
Variations in the cornice projection are possible by 
extending either the upper or lower members of 
a roof truss. Wide overhanging eaves, projecting 
hoods over doors, or low roofs over extensions of 
wings or the garage can be made by extending 
the top member of the truss. 
Gable ends can be considered as roof trusses on 
which exterior wall surfacing material has been 
applied to cover the truss members. The gable 
ends should be built when the roof trusses are as-
sembled. The savings with this type of construc-
tion are great because much of the framing re-
quired for a gable built in place is eliminated. 
Design of Trusses 
Design of roof trusses should be undertaken only 
by an expert. The critical point of the design is 
the joint or fastening between members; however, 
standard truss designs are available for all of the 
spans or widths used in houses which lend them-
selves to engineering methods. These designs 
are based on average wind, snow, and building 
material loads. Under unusual conditions (high 
winds, excessive snow, or unusually heavy roofing 
materials such as slate), the trusses must be re-
designed to take these loads. 
Cut-away View Showing Gable End Construction 
First Position of Truss Erection 
Second Position of Truss Erection 
Trusses at Roof Intersection 
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CEILING, WALLS, AND FINISHED FLOORS 
All I 
. 
Layout for Wallboard on Ceiling 
Application of Wallboard on Outside Wall 
Laying Finished Floor 
In conventional construction, interior partitions 
are built at the same time that exterior walls 
are framed. By so dividing the house into rooms, 
it becomes necessary to apply interior finish 
material on small areas. 
The recommended method for cost reduction 
is to build the house as one large room with only 
one ceiling area, one floor, and one continuous 
outside wall. The partitions later installed are 
merely dividing walls, and are not a load-bearing 
part of the structure . 
This change, made possible by the use of roof 
trusses, proved to be the most important time and 
money saving item noted during the study. Much 
less time is required to lay the floor for one large 
area than to fit flooring in closets and through 
doors. The same is true of plastering and of 
applying wallboard on walls and ceilings. 
ORDER OF WORK: As soon as the roof is in place 
and while the carpenters are installing such parts 
as cornice, gutter and siding on the exterior of 
the house, the plumber and electrician should do 
as much work as possible on the inside. 
No other trade should be on the job when the 
carpenters return to the inside of the house. 
WALLS AND CEILINGS: In the frame houses, large 
sheets of Y2" gypsum board ( 4' x 8' and 4' x 12') 
were used as interior finish material on walls and 
ceilings. 
The wall framing layout, which simplified the 
application of the sheathing material on the ex-
terior of the wall, reduced the amount of cutting 
required and, consequently, the labor in applying 
interior wallboard. Sheathing, wallboard, and 
stud spacing were all sized to the same module. 
To reduce the number of joints visible and the 
number of pieces of material handled, a drawing 
was made showing the location and size of each 
piece of wallboard. The ceiling was covered with 
16 pieces, each 4' x 12'. On the side walls, pieces 
were used either vertically or horizontally as a 
compromise between minimum waste and mini-
mum joints. 
FLOORS: In the four houses built according to 
engineered plans, oak flooring was laid over the 
floor area (except kitchen and bathroom) while 
the house was still one large room. This flooring 
had been finished at the factory so that no sand-
ing or finishing was needed on the job. As soon 
as the floor was laid, it was covered with a lami-
nated building paper to protect it from damage 
during the remainder of the construction period. 
In the kitchen and the bathroom areas, the sub-
floor was covered with %" plywood over which 
the linoleum was later laid. 
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Exploded View Showing Order of Placement of Interior Partitions 
PARTITIONS 
When using pre-cut lumber, the most convenient 
method for building partitions is to assemble the 
wall on the floor and tip it into position. Such 
assembly cannot be used in conventional con-
struction where partitions are load-bearing. 
For efficient assembly of a partition, the 2 x 4 
studs which form the structural frame should be 
pre-cut%" short to allow clearance at the ceiling 
when the partition is being tilted into position. 
The partition should be fastened securely with 
wedges and nails after being placed. 
When gypsum board is used on the walls, 
cover at least one side of the partition as soon as 
it is in place. The other surface can be covered 
after the electrician and the heating contractor 
have made their installations. Small panels for 
closets may be covered on both sides before the 
partition is tilted. 
To avoid conflict, the order in which the par-
titions are erected is important. A cutting and 
assembly area should be established (usually in 
one of the larger rooms), and partitions farthest 
from this area erected first. The drawing above 
shows the order in which partitions for this 
house were assembled. The princi pies shown in 
this pattern can be applied to any house. 
Partitions for walls containing plumbing pipes 
are best built in place. 
Typical Wallboard Layout 
Tipping a Partition into Place 
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WALL MATERIALS 
Engineered construction methods do not limit the home builder in his choice of materials. In the ex-
perimental houses, only one group of materials could be used. The chart below shows many of the 
materials which are used in frame construction, and are adaptable to engineered methods. 
A wall is not made up of a single material, but a group of materials acting together; these must 
be chosen together. 
INTERIOR 
STUD SPACING 
MATERIALS 16" 24" 11 - or2- 11-story 
story) onlyl 
DRYWALL FINISHES 
Plywood 
min. thickness '!/' ,/," 
Gypsu.m board ,,,, V:" 
Fibre board Yz" ,;. .. 
PLASTER BASES 
Wood lath. Yes No 
Gypsum lath ,/," '12" * 
Fibre lath %" No 
Metal lath-rib Yes Yes 
flat Yes No 
VAPOR BARRIER llnteriorl 
PLASTER 
OR 
DRYWALL 
INSULATION 
INSULATION 
BUILDING 
PAPER 
WALL FINISH 
EXTERIOR 
STUD SPACING 
MATERIALS 16" 24" 11- or 2- 11 -story 
story l only l 
SHEATHING 
Wood -
min. th ickness , .. 1!' 
max. width 8" 8" 
Plywood -
min. th ickness ',{;' 3/a" 
Fibre board 
min. thickness 'Vz" 3f•" 
Gypsum board 
min. thickness 'V:" No 
BUILDING PAPER (Exterior! 
Should have low vapor resistance 
Should have high vapor resistance See Small Homes Council Circular F6.0- " lnsulation for the Home" 
WALL FINISH MATERIALS 
See table below 
(*) Blocking required behind joints. 
WALL FINISH MATERIALS 
SHEATHING ASBESTOS BOARD WOOD BEVEL 
OR SHINGLES WOOD SHINGLES SIDING PLYWOOD 
WOOD Nail to studs or Nail to shea thing Nail to studs or Nail to studs or 
sheathing sheathing sheathing 
PLYWOOD Use barbed nails; no Use barbed nails or Nail to studs Nail to studs 
nailing strips nailing strips 
FIBRE BOARD Nail to studs only* Use nailing strips Min.-%" thick Nail to studs 
Max. - 10" wide 
GYPSUM BOARD Nail to studs only* Use nailing strips Nail to studs Nail to studs 
• Nail asbestos board to studs only. Use nailing strips or special fasteners for shingles. 
Interior Millwork 
Time can be saved when installing millwork if: 
• A convenient work bench and good tools are 
provided. 
• An organized program is established for both 
cutting and installing trim. 
• Material is painted before being installed. 
• As many parts as possible are pre-assembled 
off the site. (Example: Kitchen cabinets.) 
• Doors are pre-fitted; machined for locks. 
Wood Siding 
If wood siding is chosen as the exterior wall 
material, be sure to: 
• Paint the siding before applying it. 
• Use metal corners (in areas where they are ap-
proved) to reduce labor costs. 
The time required to fit a short, or narrow, 
piece of siding into place is almost the same as 
that required for a long, or wide, piece. For max-
imum economy, use longer, wider siding when it 
is available. 
WINDOWS 
If wood sash and frames are used, savings are greatest when the frames are assembled and weather-
stripped, and the sash is glazed, fitted and hung before being delivered to the job. It is also desirable 
to give the wood one coat of paint before installing the frames in the walls. 
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MASONRY CONSTRUCTION 
The three masonry houses were built with a 
cavity-type exterior wall. These walls consisted 
of a 4-inch layer of brick, a 2-inch air space, and 
a 4-inch inner wall made of concrete block. 
This type of wall is warmer and drier than a 
solid 8-inch masonry wall. In many areas where 
additional insulation is not required, plaster can 
be applied directly on the inside surface. 
Because the walls in the masonry houses were 
plastered before any interior partitions were 
placed, savings in plastering were obtained. 
These savings were similar to those of wallboard 
in the frame houses. 
The interior partitions, roof trusses, and the 
floors and ceilings of the masonry houses were 
identical to those in the frame houses. 
Casement type steel sash were used in the masonry 
houses instead of wood sash. These steel win-
dows were fitted with wood surrounds or frames 
which covered the cavity in the wall. Greatest 
savings were made when the windows were 
glazed and painted before being installed. 
MODULAR COORDINATION IN PRACTICE: Because 
all of the parts of the wall in the masonry houses 
were sized to work to the same unit or module 
( 4 inches), efficiency in construction was possible. 
Modular brick was laid three courses (three 
bricks and three joints) to 8 inches in height, 
equalling one course of back-up block. As a 
result, there was no difficulty in bonding or tying 
one section of the wall with the other. Similarly, 
the windows were modular and worked with the 
size of the bricks in length and in height. 
Cut-away View Showing Cavity-type Masonry Wall 
Man-Hours, Savings Savings Man-Hours, Man- Man-Hour in Total Conven- in Total Operations Items Included tiona I Engineered Hours Savings in Labor on Cost* in 
Methods Methodst Saved Per Cent Jobin Per Cent Per Cent 
FOUNDATION Excavation, footings, founda- 256 .75 231 .19 25 .56 10 1.2 0.6 
AND FLOOR tion, basement floor, floor joist, and subfloor (Page 4) 
EXTERIOR Structural framing and sheath- 262 .32 217 .80 44.52 18 2 .1 1.0 
WALL ing (Page 5) 
ROOF Roof trusses, gable ends, roof 374.88 276.62 98 .26 26 4.7 2.2 
boards, and roofing and 
cornice (Pages 6 and 7) 
INTERIOR Flooring, wall and ceiling 
material, interior partitions 
412.01 251.00 161 .01 38 7.8 3.6 
(Pages 8 and 9) 
MILLWORK Trim, cabinets, windows, 534 .39 440.48 93 .91 18 4.5 2.1 
painting (Page 10) 
MECHANICAL Plumbing (Page 12) 80 .30 54.60 25 .70 32 1.2 0.7 
Heating (Page 12) 42 .97 48 .34 - 5.37 - 12 - 0 .2 - 0.1 
Wiring (Page 12) 40.25 53.05 - 12 .80 - 31 - 0.6 - 0.3 
MISCEL- Not included in any of the 75.05 67 .19 7.86 10 0.3 0.2" 
LAN EO US above groups. 
TOTALS FOR ENTIRE HOUSE 2078 .92 1640 .27 438.65 21 21.0 10 .0 
( t) An average of the houses built by eng i neered methods. ( • ) Material and labor; no a llowance for contractor's overhead or profit. 
University of Illinois Small Homes Council Circular E2.1 -"Construction Methods" Page 11 
MECHANICAL TRADES 
Plumbing 
Savings in plumbing installations are possible: 
• When interior partitions are erected last so 
that the plumber can install pipes without cut-
ting through or working around wall studs. 
• If an accurate plumbing layout is prepared be-
fore work on the house is started. This should 
be: 1) adapted to the framing layout so that no 
cutting of structural floor members, roof truss-
es or walls is required; and 2) planned to 
effect all possible savings in pipe and fittings. 
Savings in material are possible if: 1) kitchen 
and bathroom are planned back-to-hack, limiting 
the pipes to one wall; and 2) basement laundry 
tubs are located under the kitchen. (When there 
is a second floor, the bathroom should be located 
over the plumbing on the first floor.) 
The plumbing system- water supply lines, 
fixtures, and disposal lines- must conform to 
local plumbing ordinances. If there is no ordi-
nance, the Uniform Plumbing Code for housing 
prepared by the Housing and Home Finance 
Agency should be followed in order to secure a 
safe system at maximum economy. 
Wiring 
In conventional construction, the preliminary 
electrical wiring or "roughing in" is done all at 
one time, the electrician returning later to install 
fixtures, receptacles, switches and plates. 
When the interior partitions are assembled and 
placed according to the system recommended in 
this circular, the "roughing in" must be done at 
two different times. The outlets and wires in the 
exterior wall must be installed before the wall 
finish material is applied; the outlets in the par-
titions cannot be installed until the partitions 
have been placed. This means more work for the 
electrician; however, the added expense is small 
compared with the savings which the improved 
building practices make possible for other trades. 
Plumbing Wall 
First-Floor Plan 
The drawing at the right indicates the electrical outlets provided. These are considered the mini-
mum. (See Small Homes Council circular G4.0- "Planning for Electricity in the Home.") The 
electrical wiring system must follow local building codes and utility requirements, and should con-
form with the National Electric Code. 
Heating 
Although gravity warm-air heating systems were installed in all the houses, either forced air, or a 
forced or gravity hot-water system would be successful. Warm-air heating systems should be de-
signed and installed in accordance with the recommendations of the National Warm Air Heating and 
Air Conditioning Association as published in its manuals. Hot-water heating systems should be de-
signed in accordance with the installation guides prepared by the Institute of Boiler and Radiator 
Manufacturers. Both of these are based on experimental work done at the University of Illinois in 
the Department of Mechanical Engineering. (See Small Homes Council circulars G.3.1- "Heating 
the Home" and G3.5- "Fuels and Burners.") 
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